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SUMMARY 

The present investigation was carried out in the Department of Horticulture, Faculty of Agriculture, Annamalai University, 
during the period 2014 - 2015 to asses the extent of genetic variability, heritability, correlation and path co-efficient 
analysis of 60 genotypes of brinjal for yield and shoot and fruit borer tolerance. The experiment was laid out in Randomized 
Block Design with three replications. From the analysis of data, it can be concluded that the maximum phenotypic and 
genotypic variation was noted for fruit yield per plant (67.94 and 67.27%) followed by fruit weight (50.70 and 50.41%), 
fruit girth (30.72 and 29.88%), number of fruits per plant (29.99 and 29.79%) followed by shoot and fruit borer incidence 
(21.59 and 21.37%). High heritability along with high estimates of GCV, genetic advance and genetic gain was observed 
for fruit yield per plant, fruit weight, number of secondary branches per plant and shoot and fruit borer incidence. Among 
the sixteen morphological characters studied, number of long styled flowers per plant (8.803), number of short styled 
flowers per plant (5.403), number of fruits per plant (3.099), fruit weight (0.757), days to first harvesting (0.133) and shoot 
and fruit borer incidence (0.082) showed positive direct effect in path co-efficient analysis. Positive correlation was 
recorded for fruit weight (0.885), fruit girth (0.644) and number of fruits per plant (0.622). 
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B rinjal ( Solatium melongena L., 2n = 24) belonging 
the family Solanaceae is an important and popular 
vegetable crop of origin, India has accumulated 
with wide range of variability in this crop. Further, the 
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crop exhibits rich genetic diversity and scope for 
improvement for various horticultural traits. Heritability 
is the heritable portion of phenotypic variance. It is a 
good index of the transmission of characters from parents 
to offspring Falconer (1981). 

The estimates of heritability help the plant breeder 
in selection of elite genotypes from diverse genetic 
populations. Development of high yielding as well as 
shoot and borer tolerance cultivar requires knowledge 
of existing genetic variation and also the extend of 
association among yield contributing characters. The 
variability is a combined estimate of genetic and 
environmental causes. Correlation and path analysis will 
establish the extent of association between yield and its 
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component and also bring out the relative importance of 
their direct and indirect effects and thus give a clear 
understanding of their association with yield. Assessment 
of variation made on truly diverge germplasm provides 
an idea about the extent of genetic variation. Greater 
the genetic variability better the chances of improvement 
of the crop. The present investigation was carried out. 
keeping this in view to explore the genetic variability, by 
determining the magnitude of genetic co-efficient of 
variation, heritability estimates and expected genetic 
advance of different biometric traits, their correlation and 
effects in a group of 60 brinjal genotypes. 

MATERIAL AND METHODS 

The present experiment was carried out in the 
Department of Horticulture, Faculty of Agricuture, 
Annamalai University, Chidambaram during 2014 - 2015. 
The experiment was laid out in Randomized Block Design 
with three replications. The row to row and plant to plant 
spacing were maintained at 60 cm x 45 cm, respectively. 
Sixty brinjal genotypes were collected from various places 
from India. Among these 30 accessions were collected 
from NBPGR, New Delhi, 4 genotypes from Tamil Nadu 
Agricultural University, Coimbatore, 1 genotype from 
Horticultural Research Station, Pechiparai, 6 genotypes 
from Cuddalore district, 1 genotype from Vellore district, 
5 genotypes from Kannayakumari district, 2 genotypes 
from Bihar, 3 genotypes from Madurai, 3 genotypes from 
Kerala and 5 genotypes from Salem district. All the 
recommended package of practices was followed to raise 
a good crop. Five competitive plants were marked in 
each plot per replication and observations were recorded 
on these plants for 16 quantitative characters viz., plant 
height, number of primary branches/plant, number of 
secondary branches/plant, number of long styled flowers, 
number of medium styled flowers, number of short styled 
flowers, number of flowers per plant, days to first 
flowering, fruit set percentage, number of fruits per plant, 
shoot and fruit borer incidence, fruit length, fruit girth, 
fruit weight and fruit yield/ plant. For shoot and fmit borer 
incidence, the number of fruits affected by fruit borer in 
each plant was recorded at each harvest, without 
pesticide and fungicidal application. The percentage was 
worked out on the basis of total number of fruits 
harvested and expressed in percentage. The mean of 60 
germplasm accessions for 16 quantitative characters 
were analyzed statistically by the method outlined by 
Ostle (1966). The analysis of variance for different 


characters was carried out in order to assess the genetic 
variability among genotypes as given by Cochran and 
Cox (1950). The level of significance was tested at 5 
per cent and 1 per cent using F table values given by 
Fisher and Yates (1963). Both phenotypic and genotypic 
co-efficient of variability for all characters were 
estimated using the formula of Burton and De Vane 
(1953). The broad sense heritability (h 2 ) was estimated 
for all characters as the ratio of genotypic variance to 
the total or phenotypic variance as suggested by Lush 
(1949) and Hanson et al. (1956). Path co-efficient 
analysis as suggested by Dewey and Lu (1959) was used 
to partition the genotypic correlation co-efficient into 
direct and indirect effects. 

RESULTS AND DISCUSSION 

Analysis of variance indicated significant 
differences among genotypes for all the characters 
indicating that the present genotypes were appropriate 
and hence, suitable for further genetic analysis. A wide 
range of variation was observed for all characters under 
study, particularly for fruit yield/ plant (g), fruit weight 
(g), fruit girth (cm), fruit length (cm), shoot and fruit 
borer incidence (%), number of fruits/ plant, fruit set 
(%), number of flowers/ plant, number of long styled 
flowers/ plant and plant height (Table 1). The characters 
showing high degree of variations have more scope for 
their further improvement. 

A better idea can be gained by comparing the 
relative amount of co-efficient of phenotypic and 
genotypic variance for the actual strength of variability. 
The estimates of phenotypic co-efficient of variation was 
generally higher than genotypic co-efficient of variation 
for all the traits studied, indicating positive effect of 
environment on character expression. Among all the 
characters studied, high phenotypic and genotypic co- 
efficients of variation, were observed for fruit yield per 
plant, fruit weight, number of secondary branches per 
plant and shoot and fruit borer incidence (Table 2) in 
comparison of other characters, indicating the presence 
of high amount of genetic variability for these characters 
and selection for these characters would be effective 
because the response to selection is directly proportional 
to the variability present in the experimental population. 
These results are in agreement with the findings of 
Baswana et al. (2002) and Nayak and Nagre (2013). 
Moderate estimates of phenotypic co-efficient of variation 
and genotypic co-efficient of variation were observed 
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Table I : .Anal; sis of variance for various characters in brinjal 
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for plant height, number of flowers per plant and number 
of days to first flowering. 

With the help of phenotypic co-efficient of variation 
and genotypic co-efficient of variation alone it is not 
possible to determine the amount of variation which is 
heritable. The heritability along with genetic advance is 
more meaningful and helps in predicting the resultant 
effect of selection on phenotypic expression. Heritability 
indicates the effectiveness with which selection for 
genotypes can be done on the basis of its phenotypic 
variation in the experimental population. High heritability 
along with high estimates of GCV, genetic advance and 
genetic gain was observed for fruit yield/ plant, fruit 
weight, number of secondary branches/ plant and shoot 
and fruit borer incidence. Similar results were also 
reported by Sharma and Swaroop (2000) in brinjal. 

In this study, all the characters except days to first 
harvesting, number of short styled flowers, number of 
primary branches/ plant had high heritability. Earlier, 
Chadha and Paul (1984) had reported high estimates of 
heritability coupled with high genetic gain for some of 
these characters in brinjal. High heritability and high 
percentage of genetic advance had been also reported 
by Manna and Paul (2012) in tomato. 

The potential productivity of any crop is basically 
valued in terms of yield per unit area as well as its 
tolerance to pest. Its improvement by direct selection is 
generally difficult because yield is governed by complex 
polygenic character largely influenced by its various 
component characters as well as by the environment. 
Hence, it becomes essential to estimate association of 
yield per plant with yield contributing characters and 
among themselves. The knowledge of magnitude and 
direction of correlation is used for judging how 
improvement in one character will cause simultaneous 
change in the other characters. 

Data presented in Table 3 indicated that average 
fruit weight (0.885), fruit girth (0.644), fruit set 
percentage (0.622) and number of fruits per plant (0.622) 
had significant positive correlation with yield per plant at 
genotypic level. At phenotypic level, the positive 
correlation was recorded for fruit weight (0.870), fruit 
girth (0.616), fruit set percentage (0.599) and number of 
fruits per plant (0.611). Shoot and fruit bore incidence 
showed a negative and non-significant association with 
yield, both at genotypic (-0.006) and phenotypic (-0.004) 
levels. 

A negative significant association of fruit yield per 
plant was observed with days to first harvesting, number 
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of short styled flowers per plant and days to first 
flowering at genotypic and phenotypic levels. The 
genotypic correlation co-efficients were similar to 
phenotypic correlation co-efficients direction. Results 
indicated that these attributes were mainly influencing 
the yield of brinjal. This view was supported previously 
by Kalda et al. (1996). 

Path co-efficient analysis is an important tool for 
partitioning the correlation co-efficients into the direct 
and indirect effects of independent variables on a 
dependent variable with the inclusion of more variables 
in correlation study (Table 4). Their indirect association 
becomes more complex. Two characters may show 
correlation, just because they are correlated with a 
common third one. In such circumstances, path co- 
efficient analysis provides an effective means of a critical 
examination of specific forces action to produce a given 
correlation and measure the relative importance of each 
factor. In this analysis, fruit yield was taken as dependent 
variable and the rest of the characters were considered 
as independent variables. 

Among the sixteen morphological characters 
studied, number of long styled flowers per plant (8.803), 
number of short styled flowers per plant (5.403), number 
of fruits per plant (3.099), fruit weight (0.757), days to 


first harvesting (0. 133) and shoot and fruit borer incidence 
(0.082) showed positive direct effect. Number of flowers 
per plant recorded the maximum negative direct effect 
(-11.719) followed by fruit set percentage (-1.820) and 
plant height (-0.088), whereas the trait, fruit length was 
found to have negligible direct effect (-0.021). Shoot and 
fruit borer incidence showed positive indirect effect on 
yield through number of flowers per plant (2.044), number 
of short styled flowers per plant (1.898), fruit set 
percentage (0.286), number of secondary branches per 
plant (0.048), fruit weight (0.043), days to first flowering 
(0.020) and plant height (0.016). The direct selection for 
these characters would be beneficial for crop 
improvement since most of these characters also should 
have positive co-efficient of correlation. The characters 
which recorded positive effect on yield had indirect 
positive effect via each other. Therefore, they do not 
affect each other adversely and hence, can be selected 
for improving the yield. 

In the present study, the residual path effect made 
a positive contribution (0. 1 5 1) which suggested that the 
characters which hold important role in determining the 
total fruit yield are included in the present study. For the 
improvement of yield and shoot and fruit borer tolerance, 
emphasis should be made on all yield contributing 


Table 2 : Estimates of variability, heritability, genetic advances per cent of mean for 60 genotypes of brinjal 


Sr.No. 

Characters 

Range 

Mean 

PCV 

% 

GCV 

% 

Heritability 

(h 2 )% 

Genetic advance 
as per cent of 
mean 

1 . 

Plant height (cm) 

43.72 - 104.71 

73.84 

18.96 

18.73 

97.56 

38.11 

2. 

No. of primary branches/plant 

1.88-7.75 

4.29 

30.57 

29.57 

93.57 

58.93 

3. 

No. of secondary branches/plant 

4.83-15.56 

8.88 

35.65 

34.62 

94.32 

69.28 

4. 

No. of long styled flowers/plant 

13.6-37.2 

24.70 

26.86 

26.86 

95.72 

52.97 

5. 

No. of medium styled flowers/plant 

12.82-27.65 

20.72 

20.30 

19.93 

96.45 

40.33 

6. 

No. of short styled flowers/plant 

7.75 - 25.24 

18.44 

23.06 

22.11 

91.96 

43.68 

7. 

No. flowers/ plant 

52.03-78.68 

63.83 

12.60 

12.21 

93.89 

24.37 

8. 

Days to I s1 flowering 

24.32-38.89 

32.31 

12.36 

12.04 

94.96 

24.17 

9. 

Days to I st harvesting 

41.61-65.90 

51.98 

10.92 

9.50 

75.63 

17.01 

10. 

Fruit set per cent 

19.80-59.66 

43.13 

23.08 

22.57 

95.62 

45.47 

11. 

No. of fruits/ plant 

12.40-43.78 

27.78 

29.99 

29.79 

98.58 

60.92 

12. 

Shoot and fruit borer incidence (%) 

36.47-91.76 

62.54 

21.59 

21.37 

97.97 

43.57 

13. 

Fruit length (cm) 

4.28-15.59 

8.14 

29.10 

28.72 

97.39 

58.40 

14. 

Fruit girth (cm) 

3.16-11.63 

5.13 

30.72 

29.88 

94.60 

59.87 

15. 

Fruit weight (g) 

32.62-216.87 

89.60 

50.70 

50.41 

98.87 

103.27 

16. 

Fruit yield/ plant (g) 

479.10-7787.70 

2538.20 

67.94 

67.27 

98.05 

137.21 
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Table 3 : Phenotypic (P) and genotypic (G) correlation co-efficient between yield and its coriponcnt characters 
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Table 4 : Path co-efficient analysis depicting the direct (Bold) and indirect effects of various characters on yield per plant 


Characters 

Plant height 

Number of 
primary 
branches/ plan 

Number of 
secondary 
branches/ plan 

Number of Ion 
styled flowers 
plant 

Number of 
medium stylet 
flowers/ plant 

Number of sho 
styled flowers 
plant 

Number of 
flowers/ plant 

Days to I st 
flowering 

Days to I s ' 
harvesting 

Fruit set 
percentage 

Number of 
fruits/ plant 

Shoot and frui 
borer incidenc 

Fruit length 

Fruit girth 

Fruit weight 

Plant height -0.088 

0.023 

-0.086 

3.514 

2.487 

-2.120 

-4.199 

-0.024 -0.024 -0.447 

1.118 -0.015 

-0.002 

0.010 

0.156 

Number of -0.035 
primary 
branches/ plant 

0.060 

-0.110 

3.857 

2.175 

-2.812 

-3.488 

-0.019 -0.049 -0.719 

1.361 -0.002 

-0.003 

0.000 

0.164 

Number of -0.038 
secondary 
branches/ 
plant 

0.033 

-0.197 

6.544 

3.877 

-3.538 

-7.414 

-0.048 -0.078 -0.910 

2.079 -0.020 

0.000 

0.008 

0.013 

Number of -0.035 
long styled 
flowers/ plant 

0.026 

-0.146 

8.803 

3.588 

-3.475 

-9.716 

-0.045 -0.098 -0.740 

2.152 -0.025 

0.002 

0.011 

0.100 

Number of -0.038 
medium styled 
flowers/ plant 

0.022 

-0.134 

5.535 

5.707 

-2.313 

-9.708 

-0.044 -0.074 -0.800 

2.173 -0.015 

0.002 

0.009 

0.027 

Number of 0.034 
short styled 
flowers/ plant 

-0.031 

0.129 

-5.662 

-2.443 

5.403 

2.846 

0.031 0.044 0.730 

-1.358 0.028 

-0.001 

-0.011 

-0.059 

Number of -0.031 
flowers per 
plant 

0.017 

-0.125 

7.299 

4.728 

-1.312 

-11.719 

.0.044 -0.098 -0.670 

2.246 -0.014 

0.002 

0.008 

0.069 

No. of days to 0.030 

I st flowering 

-0.016 

0.135 

-5.684 

-3.612 

2.459 

7.387 

0.070 0.061 0.665 

-1.777 0.024 

-0.001 

-0.004 

-0.048 

No. of days to 0.016 

I st harvesting 

-0.022 

0.116 

-6.507 

-3.175 

1.796 

8.671 

0.032 0.133 1.039 

-2.391 0.005 

-0.001 

-0.007 

-0.102 

Fruit set -0.021 

percentage 

0.023 

-0.098 

3.583 

2.510 

-2.169 

-4.313 

-0.025 -0.076 -1.820 

2.801 -0.012 

0.000 

0.014 

0.227 

Number of -0.03 1 
fruits/ plant 

0.026 

-0.132 

6.114 

4.003 

-2.369 

-8.494 

-0.040 -0.102 -1.645 

3.099 -0.017 

0.001 

0.014 

0.197 

Shoot and fruit 0.016 
borer 
incidence 

-0.001 

0.048 

-2.697 

-1.098 

1.898 

2.044 

0.020 0.009 0.286 

-0.658 0.082 

-0.003 

0.003 

0.043 

Fruit length -0.011 

0.010 

0.008 

-1.233 

-0.600 

0.436 

1.546 

0.003 0.010 0.061 

-0.248 0.013 

-0.021 

-0.001 

0.190 

Fruit girth -0.020 

0.000 

-0.036 

2.112 

1.144 

-1.296 

-2.143 

-0.006 -0.021 -0.540 

0.943 0.005 

0.000 

0.047 

0.454 

Fruit weight -0.018 

0.013 

-0.003 

1.169 

0.204 

-0.420 

-1.081 

-0.004 -0.018 -0.547 

0.807 0.004 

-0.005 

0.028 

0.757 

Residual effect = 0.151 













characters which are influencing it directly or indirectly. 
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